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Abstract: The necessity for environmental protection, energy expenses decrease, estab-
lishment of independence and security in terms of energy supply at national and com-
pany levels and optimization of production of the companies for the improvement of their 
competitiveness are crucial for Bulgaria as a member state of the European Union. Do the 
photovoltaic systems have future in Bulgaria? Is there a real prospective for their imple-
mentation and development in Bulgarian enterprises and the public sector? The paper an-
swers the questions about the requirements for using photovoltaic systems and the ways 
of  nancing projects aiming at implementation of renewable energy sources.
Keywords: photovoltaic, renewable energy sources (RES),  nancial support for RES im-
plementation projects
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. Introduction

In times of world economic crisis and a 
period in which the issues concerning 
depletion of natural recourses and 
environmental protection are acquiring 
extreme importance, the estimation of the 
readiness of the Bulgarian entrepreneurs 
for implementation of new technologies 
and preserving the environment by 
using renewable energy sources (RES) is 
more than necessary. Innovations in this 
direction might bring expense reduction 
and encourage regional and international 
competitiveness of the Bulgarian 
entrepreneurs. 

RES development in Bulgaria is in 
conformity with the main European and 
international agreements and is a result 
of purposive national policy. In 2008 the 
European Union (EU) adopted a common 
policy in the terms of energy and climate 
change which comprises ambitious goals 
for 2020 including �satisfaction of 20 % 
of energy needs from renewables�. In 
accordance with Directive 2001/77/  [8] 
each member state shall set indicative 
targets for future RES energy use. The 
national target set for Bulgaria is a 16 % 
share of energy produced from RES in 
the  nal energy consumption by 2020 
[7,11,15,16,18].

�Renewable energy sources� shall mean 
renewable non-fossil energy sources 
(wind, solar, geothermal, wave, tidal, 
hydropower, biomass, land ll gas, sewage 
treatment plant gas and biogases) [9].

One of the most attractive, accessible 
and reliable energy sources is the sun. 
The solar energy is used for production of 
thermal energy through solar collectors 
and electricity through photovoltaics (PV). 

Nowadays the use of that energy resource 
is comparatively low in the EU countries. As 
reasons for the current situation might be 
pointed the high prices of PV systems [7, 
17] or inappropriate natural and climatic 
conditions in some of the countries. 

The implementation of PV for the needs 
of public entities and private enterprises 
provides new opportunities for optimization 
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of expenses and enhancement of 
competitiveness. The problem with the high 
level of primary expenses for PV installations 
establishment might be solved by the use 
of EU subsidies for implementation of this 
kind of innovations. Additional motivation 
is the provision of feed-in tariff in each 
member state, guaranteeing mandatory 
purchase of electricity produced at 
preferential prices, higher than the prices 
of supplied electricity.

The achievement of the indicative target 
of an 11% share of electricity produced 
from RES in gross national electricity 
consumption in 2010 is measured against 
the forecast developed by NEK AED [19,20] 
(Table 1).

On the basis of the above forecast, 
electricity produced from RES is expected 
to reach 4 800 GWh in 2010, relying upon 
the electricity production output of RES 
plants to be built as per stated investor 
intentions.

The objective of the paper is to analyse 
the possibilities for the implementation of 
PV systems in the Bulgarian enterprises 
for increasing their competitiveness, and 
into public institutions for optimization 
of their expenses by using EU  nancial 
instruments.

In order to obtain the goal, the following 
tasks have been accomplished:

1. The environment and its in uence on 
the decision for PV implementation in 
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Table 1. RES share in the gross electricity consumption in 2010

Unit of
measurement

2007 2008 2009 2010

Nuclear power plants (NPP) GWh 14 643 12 450 12 450 12 350 

Hydropower plants (HPP) GWh 25 211 23 310 25 610 29 740 

RES Plants GWh 2 827 3 630 4 060 4 800 

Gross electricity production GWh 42 681 39 390 42 300 46 890 

Gross electricity consumption GWh 38 663 38 900 40 070 41 390 

RES share in the gross electricity 
consumption 

% 7.3 9.3 10.1 11.6 
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Bulgaria have been analysed. 
2. The implementation stages of 

the investment process for PV 
implementation have been examined.

3. The possibilities for funding of PV 
investment projects are presented.

. Pre-conditions for the start of elec-
tricity production by PV 

Solar potential in Bulgaria 

Bulgaria is located in the so-called solar 
belt of the planet where the usage of solar 
energy is the most prospective one [2]. 
Almost the whole country�s territory is 
suitable for direct transformation of solar 
energy into heat or electricity.

Depending on the duration and intensity of 
the solar radiation received on horizontal 
surface, the country�s territory could be 
divided into three zones (Table 2, Fig. 1).
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Table 2. Zones of the solar radiation in Bulgaria

Zone Area, %
Population, 

%

Sunlight 
duration 

(01.04 � 31.10), h

Sunlight 
duration 

(01.11-31.03), h

Total solar 
radiation, 
Wh/m2/year

III 10 10 > 1750 > 500 1500

II 40 30 < 1750 400 � 500 1450 � 1500

I 50 60 < 1640 < 400 1450

Fig. 1. Map of the theoretical potential of the solar radiation in Bulgaria [1]
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The total theoretical amount of the solar 
energy falling on the Bulgarian surface is 
around 13000 ktoe. The accessible yearly 
potential is assessed at 390 ktoe or 16.3 
PJ.

The solar technology for hot water is 
really applicable in Bulgaria. A substantial 
growth of the interest in this technology is 
expected. 

Average yearly production

The electricity production of a photovoltaic 
installation depends on the horizontal solar 
irradiation. According to a study conducted 
by the Bulgarian Academy of Science, the 
horizontal solar irradiation in Bulgaria is in 
the range of 1400 � 1600 kWh/m2. Results 
from conducted experiments show that the 
yearly production of 1 kWp installed using 
Crystalline Silicon technology accumulates 
to 1342 kWh at optimal module inclination 
of 32o [2].

National policy on the development of 
renewable energy sources 

The main act determining the national 
policy on the development of renewable 
energy sources is the Renewable and 
Alternative Energy Sources and Biofuels 
Act (RAESBA) [1].

This act regulates the public relations 
aiming to promote the production and use 
of electrical, heating and/or cooling power 
generated from renewable and alternative 
energy sources, including Photovoltaic 
(PV) systems [9].

With a view of promoting electricity 
produced from RES, the Law requires 
that priority access to the transmission/
distribution grid system be given to 
producers of electricity from RES. There is 
an obligation to purchase at preferential 
prices all renewable electricity that has 
a certi cate of origin. These preferential 
prices are set by the State Energy and 
Water Regulatory Commission (SEWRC).

Preferential prices of electricity produced 
from PV 

Each year no later than 31 March, the 
SEWRC shall determine the preferential 
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prices for sale of electricity generated 
from renewable or alternative energy 
sources (except for electricity generated 
by hydroelectric power plants with installed 
capacity exceeding 10 MW) [9]. 

The preferential price of electricity gene-
rated from renewable energy sources under 
the paragraph above shall be determined 
at 80 percent of the average sale price 
for public utilities or end suppliers for the 
preceding calendar year plus an addition 
determined by the SEWRC depending 
on the type of primary energy source 
as indicated by the relevant ordinance 
stipulated by art. 36, paragraph 3 of the 
Energy Act. The addition referred to in this 
paragraph for the next calendar year may 
not be less than 95 percent of the addition 
for the current year.

The prices of energy produced by 
photovoltaic plants for 2009 are:

782 BGN/MWh (399.83 EUR/MWh) 
with power less than 5KWp;

718 BGN/MWh (367.11 EUR/MWh) 
with power more than 5KWp. (The prices 
do not include VAT.) [6]

 Mandatory purchase of energy produced 
by PV systems

According RAESBA [9] the mandatory 
purchase of energy produced by PV 
systems shall be effected through sale and 
purchase contracts. The term of validity of 
these contracts shall be 25 years for the 
electricity generated from solar energy.

I . Stages of the investment process 

The investment process in the  eld of PV 
systems consists of four main stages [1]:

a)  Investment design;
b)  Permits and licenses;
c)  Building and installing;
d) Building termination. Permission for 

exploitation.
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Stage 1. Investment design:

� Project development � de nition of 
phases and stages of the project

� Collection of the output data, documents 
and preparation of project terms of 
reference 

� Clarifying the platform ownership, 
intended for the site under the 
reinvestment research and acquisition 
of property right or land usage for 
construction of installation

� Proposal submission for receiving a 
decision report for Environmental Impact 
Assessment (EIA) 

� Design visa acquisition 

� Design terms of reference 

� Design of investment project including 
project idea, technical project, working 
project.

Stage 2. Acquisition of permits and 
licenses

� Written request for the study of conditions 
and way of connecting to the electrical 
grid. To connect a new photovoltaic 
installation to the electric mains it is 
necessary the person, constructing the 
plant, to submit a written request for 
the study of conditions and the way of 
connecting.

� The transmission and related distribution 
company prepares and proposes 
preliminary agreement for connection, 
signed prior to the elaboration of the 
investment project. The period for the 
distribution company is 30 days and for 
the transmission company is 40 days 
from the date of the request of the 
preliminary agreement. 

� The permission for construction � issued 
by the chief expert of the municipality, 
according to the Spatial Planning Act 
[10].

� Agreement for connection to the electric 
mains. The conditions and the periods 
for connecting to the electrical greed 
are negotiated in the contract.

� Commission Licenses from SEWRC 
(for generation of electric and/or heat 
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energy by photovoltaic installations with 
total installed electrical capacity over 
5 MW. The license issuing procedure 
is open by a written statement to the 
Commission. Licenses are issued for a 
term not exceeding 35 years.).

Stage 3. Building and installing:

� Contracts between construction process 
participants (designer, constructor and 
consultant).

� Commencement of construction site � 
determining the construction line and 
datum elevation.

� Determining the insurance for provision 
of construction responsibilities.

Stage 4. Termination of construction. 
Permission for exploitation:

� After the termination of the construction, 
executive documentation re ecting 
inessential deviation from the agreed 
project is prepared by the builder or 
another designated individual [10]. A 
technical passport of the construction 
site is composed.

� Installations suitability establishment.

� Connection to the electric mains. 

� Implementation into operation � within 
a 7-day period from the demand 
application, the Administration that has 
issued the building permit, registers the 
implementation into operation of the 
construction and delivers the respective 
certi cate after reviewing the suf ciency 
of the construction documentation 
supplied [1].

V. Financial support mechanisms for 
PV projects 

The Bulgarian government and the EU 
provide various mechanisms for  nancial 
support for implementation of RES and 
improving the energy ef ciency projects.

� The Operational Programme 
�Development of the Competitiveness 
of the Bulgarian Economy� [13] is 
the main programme document of the 
implementation of the policy of economic 
and social cohesion and the improvement 
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of competitiveness of the Bulgarian 
economy. The Operational Programme is 
based on  ve thematic priority axes for the 
2007-2013 programming period. Priority 
Axis 2 �Increasing ef ciency of enterprises 
and promoting a supportive business 
environment� is focused on the support of 
micro-, small and medium-sized enterprises 
with a development potential, where the 
modernisation of technologies and quality 
management will be assisted, as well as 
the improvement of the consultancy and 
information services offered to businesses, 
improving energy ef ciency of enterprises 
and encouraging business co-operation 
and networking. Under the Priority Axis 
2 Group of Actions 3 is: Introduction of 
energy-saving technologies and renewable 
energy sources. The indicative actions 
envisaged under this area are introducing 
energy-saving technologies and renewable 
energy resources satisfying the needs of 
the enterprises.

� Operational Programme �Regional 
Development� 2007-2013 [14] is based 
on  ve thematic priority axes for the 
programming period. 

Priority Axis 2 �Regional and Local 
Accessibility�, Operation 2.3. is �Access 
to sustainable and ef cient energy 
resources�. The speci c objective is: 
To provide certain areas with access to 
sustainable and ef cient energy resources 
promoting energy ef ciency in service of 
better investment attractiveness, regional 
competitiveness and better quality of 
life. One additional possibility that the 
programme provides is priority  nancing 
for projects including RES in buildings 
refurbishment.

� Rural development programme 
2007-2013 . The objectives of this 
programme are addressed by speci c 
measures of the four axes of the RDP 
[12]. Measures 121, 123, 311, 312 
and 321 support also the utilisation of 
renewable natural resources and the 
improvement of the effectiveness of used 
resources, leading to a reduction in fossil 
fuel consumption.  For projects approved 
after 01.01.2010 (Measure 121) the total 
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amount of grant aid shall represent: 60% 
of the total eligible expenditure for young 
farmers in less-favored areas; 50% of 
the total eligible expenditure for young 
farmers in other areas; 50% of the total 
eligible expenditure for other agricultural 
producers in less-favoured areas and 40% 
of the total eligible expenditure for other 
agricultural producers in other areas.

The  nancial support for production and 
use of energy from RES is focused in a few 
measures under axis 1 and axis 3. It is as 
follows [12]: 

� Under measure 121 �Modernisation of 
farms� � the farmers will obtain  nancial 
aid for investments for bio-energy 
production covering the farm�s needs. 
Installation capacity shall not exceed 
the energy needs of the farm. 

� Under measure 123 �Adding value to 
agriculture/forestry product� � the 
enterprises will be provided with the 
 nancial aid for investments for bio-
energy production for their own purposes 
and/or sale (in case of products/raw 
materials processing).

� Under measure 311 �Diversi cation 
of non-agricultural activities� � the 
farmers from rural municipalities will 
receive  nancial aid for investments in 
production and sale of renewable energy 
(solar, wind, water, geothermal, etc.) 
except production of bio-fuels.

� Under measure 312 �Support for 
establishment and development of 
Microenterprises� � the  nancial aid 
will be directed to Microenterprises 
in rural regions for production of bio-
energy to meet their own energy needs 
and/or production of energy for sale 
from different RES � solar, wind, water, 
geothermal, etc. 

The capacity of installation under measures 
311 and 312 shall not exceed 1 MW.

� Under measure 321 �Basic Services 
for the Economy and Rural Population� 
178 rural municipalities might receive 
 nancial aid. They might receive 
support for construction or rehabilitation 
and equipping of installations for the 
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production of electric power and/or heat 
for municipality owned buildings and/or 
buildings used for provision of different 
services for the community, from 
renewable energy sources. Funds for 
setting-up public distribution networks 
for bio-fuels or heat/power from biomass 
or other renewables are provided too. 
In case of cogeneration (combined heat 
and power generation) the capacity of 
the installation should be based on the 
useful heat demand of the municipality 
owned buildings.

The Bulgarian Energy Ef ciency Fund 
(BEEF) [5] was established through the 
Energy Ef ciency Act (adopted by the 
Bulgarian Parliament in February 2004).

BEEF has functions as provider of credits, 
credit guarantee and consultancy center. 
BEEF assists Bulgarian  rms, municipalities 
and private individuals in the development 
of investment projects for energy ef ciency. 
The Fund provides funding, co- nancing or 
guarantee for other  nancial institutions. 

The main principle in BEEF operations is 
public-private partnership. The Fund is 
structured as legal entity, independent 
from governmental institutions.

� The Bulgarian Energy Ef ciency And 
Renewable Energy Credit Line (BEERECL) 
[3] has been developed by the European 
Bank for Reconstruction and Development 
(EBRD) in 2004 in close co-operation with 
the Bulgarian Government and the EU. The 
facility extends loans to participating banks 
for on-lending to private sector companies 
for industrial energy ef ciency and small 
renewable projects. The Bulgarian banks 
participating in the BEERECL include: 
Eurobank EFG Bulgaria (Postbank), 
Raiffeisenbank (Bulgaria), MKB Unionbank, 
Piraeus Bank Bulgaria, UniCredit Bulbank 
and United Bulgarian Bank.

� The Residential Energy Ef ciency 
Credit Line [4] provides loans for  nancing 
of energy saving measures in households 
by targeted credits and grants obtained 
from Bulgarian banks.
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V. Conclusions:

Bulgaria is exceptionally suitable as location 
for PV use for electricity production. Natural 
and climatic conditions and sunlight 
duration are enough for further analyses 
of investment projects in the  elds of PV 
installations and calculations of the time, 
required for return of the investments.

The Bulgarian legislation is creating 
favourable conditions for PV system 
projects investment. There are present 
clear and concrete requirements, which 
every entrepreneur might follow. The 
Bulgarian legislation is one of the most 
encouraging for the PV sector in the EU, 
because of the high value of feed-in-tariff 
and lack of net-metering. The preferential 
price for the PV electricity producer is 
approximately 10 times higher. One of the 
problems for investors might be a delay in 
connection of the installation already built 
to the electric mains.

There are enough possibilities for PV 
system projects funding. A problem 
might appear during the process of cash 
 ow management in implementation 
of the EU funded projects under the 
Operational programme �Development 
of the Competitiveness of the Bulgarian 
Economy� and �Rural development 
programme�, because of the requirements 
for co- nancing from bene ciaries. There 
is a necessity of analysis of the additional 
funding possibilities for such kind of 
projects, which in the period of  nancial 
crisis requires more attention.
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